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Problem 3 

Determine whether the transistors in the following three circuits are correctly biased. If 
not, explain what is wrong. 

a) b) c) 
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9) Determine the a) average and b) effective (RMS) values for the waveform shown below. 
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(c) If you consume more electricity (power), SaskPower must bum (less/morc)) coal to 
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voltage across the external resistor and capacitance is measured to be 47 V. At 
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8. Let D be the semi-eierie x 2 +y 2 < 1 ; 0 < y. Then ff (x 2 y 4- sin x)dA = 

D 


(A) 0 

Wis 


' d 4 

(E)| 

< F 4 

^To 

Plj 

®1 



9. Evaluate J dxj e v * dy by reversing 

the order of iteration. 


(A) C 2 2 

< b >T 

(C)| 

*»- t i 

(E)% 2 

(F) e + 2 

(G) e +1 

(H)e 

(I)e-l 

(J) e — 2 


10. Consider the two regions D x and D 2 defined by 
D\ : 0 < x < 1 and 0 < y < y/x 
D 2 : l <x and 0 < y < y/x 

Let I\ = JJ ^ dA and J 2 = JJ dA. 

Di d 2 

Choose the correct statement regarding h and J 2 . 

(A) Both /i and / 2 diverge 

(B) Both I\ and / 2 converge 

(C) I\ diverges and 1 2 converges to \ 

(D) Ii diverges and J 2 converges to \ 

(E) I\ diverges and J 2 converges to f 

(F) I\ diverges and / 2 converges to 1 

(G) h diverges and I\ converges to \ 

(H) / 2 diverges and I x converges to \ 

(I) / 2 diverges and I\ converges to f 

(J) J 2 diverges and I\ converges to 1 


** THE END ** 
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(I) None of the above. 
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JJ e v *dy dx where R is the triangle formed by the y-axis and the lines y = 2x, 
R 


€ * — 1) 

(B) 


(C) 


,--l) 

(E) 

5^ 4 + 1 ) 

(F) 

r 2 

= 2 -l) 

(H) 

5(* 2 + 1 > 

(I) 

None of the above. 


Section B: Bonus Question. 

;he answer to the following question in the booklet provided. 

; f(x, y, z) = xyz subject to x 3 + y 3 + z 3 = 3, x > 0, y > 0, z > 0. 


** THE END ** 
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Tune: 2:00-5:00 pm 

• This is an open book exam. Students may use Stewart: Calculus . 

• Calculators, notes, formula sheets are not permitted. 

• Only a soft lead pencil should be used on the opscan sheet. 

m f T mber should be encoded and written, with your name, in the upper 
lert hand corner of the opscan sheet. ^ 


ALL QUESTIONS ARE OF EQUAL VALUE 
Section A: Answer these questions on the opscan sheet 


L S equation of the plane containing the points (2,0,1) and (3,1,2) and parallel 
to the hne through (6,7,0) and (4,7,1). 

(A) x + 3y + 2z~4 = 0 (B) x - 3y-h 2z - 11 = 0 (C) x-3y + 2z + U = 0 

/ (D) x — 3y + 2z — 15 = 0 (E) x - 3j/ + 2z + 15 = 0 (F) x-3y-2z = 0 

x — 3y + 2z — 4 = 0 (I) None of the above 


(G) x - 3y + 2z + 4 = 0 


2x + 3y -f z = 5 and x + y — z - 

-\ ! 

= i. 

(A) 

(E) ~ 


# ~ 

■ (G) + 1 z _ 0 

■ -2 3 ’ 

(H) ~ 

3. Find an equation for the surface 
x-axis. 

1 obtained by 

x — ii 2 + z 2 

(B) x 2 = 

''(D) X * = y2- Z 2 

(E) x = 

(G) x* = z*-y* 

(H) x = 


* *1 
~’ z = 1 

x — 1 y — 1 z — 1 


-3 


-3 


1 


m X + 1 - V + 1 

^ 4 —3 ,Z ~ 

(tv) 1 _ y +1 z- 
' —4~ 3 ~ ; 

(I) None of the above 
i x = y 2 about the 

.(C) y 2 + z 2 -x 2 = 1 
(F) x 2 -y 2 -z 2 = l 
(I) None of the above 
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19. A force F = —\{yi, — xjj is applied to a particle which moves in an elliptical orbit 

£ (t) =< a cost, bsint >; a, b constants. Find the work done as the particle makes one 
complete orbit. 


(A) 

0 

(B) a 2 b 2 

(C) *£ 

(D) 

ab 

(E) ^ 

(F) na 2 b 2 

© 

nab 

2l2 

(H) ™ 2 b 

(I) None of the above 

20. The 

solid sphere whose boundary has equation 

in spherical coordinates p = 2 cos (f>, 

has density given by f(p, 6, <p) = p. Calculate its 

mass. 

(A) 

4 

5 

(B) | 

(C) An 

(D) 

7T 

5 

(E, | 

8tt 


2tt 



(G) 

T 

(H) 2n 

(I) None of the above 


Section B: Bonus Questions. 

Write the answers to the following questions in the booklet provided. 


Bl. Find the distance from the point ( - ) to the sphere x 2 + y 2 

\ 2 2 2 J 


+ z 2 = 1. 


X? Z‘2 

B2. Calculate the volume of the ellipsoid + + — = lby setting x = apsin^cosO, 

y = bp sin (f> sin 6, z = cpcos 0. 


** THE END ** 
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UNIVERSITY OF SASKATCHEWAN 
COLLEGE OF ENGINEERING 




Sketch schematically the engineering stress vs engineering strain, and true stress vs. true 
strain behavior of an aluminum alloy specimen under a tension test (use the same c —e axes 
for both). Assume the specimen is eventually fractured. Identify on your sketches, the elastic 
region, 0.2% offset yield strength, plastic deformation region, tensile strength, the onset of 
necking, and fracture. 
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Sketch schematically, in two dimensions, the surface of a Si crystal that has not been 
passivated to show the types of surface defects that exist on the surface of a crystal. Explain 
the difference between surface absorptlorTand adsorption. — c 
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5. Sketch schematically in two dimensions, the structure of a typical grain boundary surface 
showing the various defects that exist at the grain boundary. How are grain boundaries 
formed? How do they affect mechanical properties? _ 
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5. (a) The energy for vacancy formation in copper is 0.9 eV/atom. Given that the atomic 

mass is 63.5 g mol' 1 , the density at room temperature is 8.4 g cm' 3 at 1000 °C, what is the 
concentration of vacancies at 1000 °C. 

(b) A cold worked copper component takes 113 minutes to recrytallize at 102 °C but 

takes 24 minutes at 135 °C. How long will the recrystallization take place at 350 °C. Can you cold 

work or strain harden this component at 350 °C? Why can’t you cold work Pb and Sn at room 
temperature? 


^ Define engineering strain and true strain. Obtain a relationship between the two 

strains. r 


(b) A strain gauge is a transducer that is attached to a body to measure its fractional 
dongadon, AUL, under an applied load, F (see Fig. 2.29, p. 150). It is a grid of many folded runs 
of a thin resistive wire glued to a flexible backing which is attached to the body under test so that 
the resistive wire length is parallel to the strain. By assuming that the elongation does not change 

the resistivity, show that the change in the resistance, A R, is related to the strain, £ = AUL , by 

AR = R(l+2u)e 


where o is the Poisson ratio. Note: Consider differentiating 

or consider a change in R due to a change in L and D. 

(c) Gauge factor, F G , for a transducer is defined as the fractional change in the 
measured property {ARM) per unit input signal (e). What is the gauge factor for a metal wire strain 
gauge given that for most metals v ~ 1/3? 

(d) Consider a strain gauge that consists of a nichrome wire of resistivity 10 6 f2.m total 
length of lm and diameter of 30 pm. What is AR for a strain of 5xl0' 3 ? Assume that o * 1/3. 

(e) How does temperature changes affect the response of the gauge? Consider the 

effect of temperature on p and the differential expansion of the specimen under test with respect to 
the gauge wire so that even if there is no applied load, there is still a strain that is determined by the 
differential expansion coefficient, A^^ - A gaage , where A is the thermal coefficient of linear 
expansion; L = L$[ 1 + A^T-Tq) ] where T 0 is the reference temperature. 


T* ■ The electron drift mobility in silver has been measured to be 56 cm 2 V' 1 s' 1 at 27 °C 

Atomic mass and density of Ag are given as 107.87 (amu or g.mol-') and 10.50 g cm' 3 
respectively Assuming that each Ag atom contributes one conduction electron, calculate the 

resistivity of Ag at 27 °C. Compare this value with the measured value of 1.6x10' 8 Q m at the same 
temperature and suggest reasons for the difference. 
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Temperature (*C) 


^ Breakdown occurs when Ti = 92 + 273 K. 

® Ti =92+273 

^ The outer temperature is given as the ambient temperature; say 25 °C 
® To =25+273 
FiramEqn(l) 

To a - l (n-l)poI 2 ln(|} Equation (1) 

□ Ti n-t =1 “’ 


ji 2 k To a 2 


ai = / 2 L jl-' 7 hte 

V (n-l)poln(-j 
_ A 1 =324.97 cncu,*c(^ Amps 

^ When V is 30% larger so is Emax.. New Emax is 
□ Emax' = 13 Emax 
A Emax' = 2.1667x 10 7 

^ The new temperature Ti' when Ebr reaches Emax' is 82 °C as shown below 



Temperature (*Q 


®Ti’ =85+273 
^ the new current is I' 


nTo- 1 ,, | (»-l)por 2 lo( 

U T i ' B - 1 2 ji 2 k To a 2 


A r = 
A r 



— 309.29 Crfcutate(^ Amps 


Isolate 













n 

z 

o 



“done 

<£ a " 2. 

n © k# < 

,Jt S" n 

0 - 1 ^ 5 . 

“•> k» ;z«3- 

" 3 § © 

w a "> 

sr c/2 



Suppose 15%ofthetreesinaforest have severe leaf damage from air pollution. If 5 
trees are selected at random, find the probability that 

(a) Three of the selected trees have severe leaf damage 

(b) No more than two have severe leaf damage. 

(c) None of them have severe leaf damage. 
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c) (3 marks) Give the implementation which overloads the operator«. 
Output should be of the format: (a b; c d). ^ , -\ 


l 


o 




al. 

Cc<L 


w * 


l , 7 

*- c n/uM f ) 

|fU*Jr,V . OL^ <C ^ 


It U. 




pdr«*f ( 


; 


d) (3 marks) Give the implementation which overloads the operator * so 
that two matrices can be multiplied using the above mentioned rule 
and the operation can be expressed in C++ statement as: A=B*C, 
where A, B, and C are 2x2 matrices of type myMatrixn , ^ 

t .i u, . -> * .u+f'*?- ■ 


J b 1 - A.ujJrrl&.oA’), 

rtia = 

f rodlui . 0^ - (*JrU, I • 0 l3 * *Jit* t • -2) KluJfWv |. **( ^ . 0 

// < &fO\M~L J>6»r \fuBis+*XA' •'— Irtli-tS 1 ^ 

lj _J" '-f'btl 


The End 
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